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Fe ee ee 394-395, 403 
effect of rate of cooling from 
tempering temperature. . 


sto ie Maas asia eeres 390-397 
effect of tempering tempera- 
as wenn 384-386, 405—407 


effect of tempering tempera- 

ture on hardness and 

PN aca. oasNvenwuen 384—387 
effect of tempering tempera- 

ture on yield strength. 384-391 
influence of carbon content. . 

Sah okel 387-390, 395-397 
mechanical properties vs. 

SE i Satewieds soos 

.. . 387-388, 391-392, 405-407 
mechanical test results... .385—389 
relation to strength and hard- 

OE So 5 Pe bake sha ws 393-394 
relation to yield strength. .391, 394 
etuten tented «i .% . ksi ess 381—382 
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Electrical resistance 
of tempered 4.5% chromium 
WONT iad baak's + oma 656-660 
effect of stress during temper- 
Ms sobs sdecaneawe nd 661-662 
WN 6.0 ¥eaduaeee oes 1014-1015 
as a function of temperature 
PCCM S sakes aie nede. 1014-1015 
Electron metallography 
of dependence of microstructure 
on hardenability ....... 727-746 


Electron micrographs 
of iron-carbon alloys 
tempered at 700-1000 °F .... 
eae 294, 297-299, 314-316 
of steel isothermally trans- 
I esc wna cae cae 374-375 


Elevated temperature properties 
of ductile or nodular cast irons. 
See Ductile cast irons. 
of wrought binary zirconium 
alloys. See zirconium alloys. 
Elmendorf curve 


SAE 4063 steel ........... 880-88 1 


Elongation 


chromium — manganese — nickel 


CES cine Wick wk bate 241, 244-246 
= PS! 992-995 
as a function of temperature 


td ick do So al aan 992-995 
zirconium .161—162, 170-172, 180-181 
effect of annealing tempera- 
ture 
effect of test temperature... 
‘ine ai ate ob 161-162, 180-181 


Embrittlement 
57-223) cee vccss soc 938-941 
effect of normalizing tem- 

6 4s cnk ans 938-939 

at several times to rupture 
pic Sheen Wie oaks 938-939 

effect of tempering tempera- 
satis 939-940 


at several rupture times .939—940 
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Embrittlement (cont.) 


effect of tempering time. .939-941 
at several times to rpture 


aN A eae ea a 940-941 

M7 ee OOO... occ ccnues 940-942 
effect of tempering tempera- 

Mahe bs» Maden s0s6ok 42 940—942 


at several rupture times .941—942 
effect of test temperature. .940—942 
at several rupture times .941—942 


End-quenching 


of heavy steel sections 
transverse properties. See 
Slack-quenched steel. 


Enthalpy 
of binary interstitial solid solu- 
SE MEER 6h bc se 6 osu ward 494-507 


Erichsen values 
chromium — manganese — nickel 
EE, una Sea ade< cabs 241, 245 
Fatigue properties 


of lamellar and spheroidal eu- 
tectoid steel 


crack fecntiom ......-... 432-433 
effect of carbide morphology 

de Débad sl eke 434-438 
effect of inclusions. .425, 433, 436 
factors affecting ......... 433-438 
fatigue statistics ......... 430-432 
material and testing...... 426-427 
mechanical properties ...... 426 
microstructures ......... 433-435 


statistical analysis methods 
ox boatiesaa 423-425, 427-430 


Ferritic ductile cast irons 


creep and stress rupture data 


dish hides bana ars + take 613-623 
hot tensile properties....... 625-627 
structural stability and growth 

vitaswch aoueas UOAU ECON 623-625 


Ferroboron 
compared with Grainal No. 79 
for effect on hardenability .412—413 
for effect on tensile and im- 
pact properties ...... 412-414 
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Ferromagnetic materials 
.. 444-447 


damping characteristics . 


Flow properties 
aluminum plate .............. 94-99 
effect of prestraining under 
different stress states. . .94-99 
Fracture properties 
aluminum plate ....... 77-93, 96-99 
effect of prestraining under 
different stress states... 
Rp ie a 77-93, 96-99 
Flow stress 
relation to substructure of nickel 
| ARS eee 509, 512 
Free energy 


of binary interstitial solid solu- 


RNG Gish ik 05d osc oat 495-507 
relation for decomposition of 
ES a 740-741 


Gamma iron 


solubility of cementite in... .504—505 


Glass rods, annealed 


relationship between bending 
stress and time for fracture 
POS OES RS I oe 921-922 


Grain boundary shear 
Cia Meare here's 122-126 


magnesium 


Grain orientation 


aluminum wrought products. .39—42 
correlation with directional 


E's scans clea 2 39-42 
Grains 
magnesium 
OFIGIRTIOM . 2200s. 104, 106—107 


Grain size 


of iron-carbon alloys 
effect of tempering tempera- 
ture on 
zirconium ......... 170-172, 174-175 
effect of annealing tempera- 
We cc vckcad 170-172, 174-175 
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Grinding 
influence on structure of 
hardened steel 
effect of mechanical variables 
(itiwivdeddcdmunets 702-705 
effect of wheel condition. .704—705 
electrical simulation of. ..696-697 
cei 'e 693-697 
grinding conditions ........ 696 


experimental work 


grinding energy relation.... 

eae "Sic ae 703-704, 710-713 
peak temperature vs. micro- 

NO eo occ cn cae 699-700 
reason for investigating. .692-693 
results from electrical heat- 

Oe goose sched aete’ 698 
temperature distribution be- 
iia adil 700-701 
temperature for rehardening 

Rea eS ee Tee ee 698-700 
temperature for tempering .698—702 


neath surface 


temperature vs. grinding con- 
No «Dees es od ore 702-703 
transverse temperature varia- 
Ne CP as veeene 700-702 


Hardenability 


of carbon tool steel cylinders 
calculated cooling rates. ..770-775 
calculated hardness penetra- 
re 775 
case depth determinations .776—782 
comparison with calculated 
CR ca cee dda e 779, 782 
critical cooling velocity. ..774—-775 
hardness penetration curves 


saclhinine, dab ice ahead Wise tian 771-775 
OE NE iS Srstrapccn dats 776 
dependance on microstructure 
character of bainite ........ 739 
character of pearlite ........ 739 
cooling rates vs. percent 
mnrtemsite 2s. so ose 729-730 
cooling transformation dia- 
CN is RS SES 730-733 
method of constructing. .730-731 
method of using........ 733-734 
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Hardenability (cont.) 


electron metallography..... 
Reape Sei Ty Step 734-742, 744 

identification of transfor- 
mation products ...735—738 

free energy, temperature, de- 
composition relation. .740—741 


hardenability data ....... 728-729 
microstructures ......... 728-729 
I 5. 5 od hha divdios cs 728 
of heavy steel sections 
effect of boron........... 410-413 
effect Of carbon... .....s<0.. 411 
eect OF MIMI. kcéckcccces. 412 
effect of rare earth meals... 410 
effect of silicon.......... 410-412 
of high carbon alloy steels 

composition of steels...... 750-751 
computation of hardenability 

seein oe ci deta a ie is ie 754-764 
effect of chromium....... 759, 762 
effect of manganese...... 757, 761 
effect of molybdenum... .759, 762 
effect of nickel........... 758, 761 
effect of nickel plus manga- 

cae cuias de 769 
effect of silicon.......... 752-753 
hardenability data ....... 749-754 
reason for interest........ 748-749 


Hardenability data 
for 0.4% carbon steels...... 728-729 


Hardened steels 


elastic limit and yield behavior. 
See Elastic limit and yield 
behavior. 


Hardness 


18% Cr—8% Ni stainless steel. 2 
I esas Soca Kaicowens 275 


NJ-Ger ee mee occ esi oe 930-937 
as a function of normalizing 
temperature and time.931—932 
as a function of tempering 
temperature and time.931—933 
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Hardness (cont.) 


of hardened steels 
relation to elastic limit... .393—394 
relation to mechanical 
OS eee 
... .387—388, 391-392, 405-407 
of iron-carbon alloys 
effect of tempering tempera- 


ee 8 orc ck wah 293, 304 
low carbon steels. . .971—973, 981-982 
effect of strain aging...... 971-973 


effect of aging time... .971-973 
relationship to transition tem- 
SS i ta vivsw ss 972-973 
martensitic steels .......... 785-793 
effect of alloying elements .790—791 
effect of carbon. .788—-789, 791-793 
effect of chromium......... 790 
effect of nitrogen. 788-789, 791-793 
stainless steels, type 310... .208~—209 
effect of sigma formation .208—209 
stellite 21 ....830-833, 841, 849-851 
NU oscdd ease Sau s a bok 830-833 
effect of aging tempera- 
ture for various times 
....832, 850-851 
effect of time at various 
temperatures 
changes with heat treatment. 841 
effect of different quenching 
I views = eh aed 849-850 
isothermal transformation .830—833 
effect of temperature for 


various times ........ 832 

effect of time at various 
temperatures ........ 831 

of tempered 4.5% chromium 
SN. cha ead s os 60 ca eel 656-660 

effect of stress during temper- 

te DS Race pe EE PE 661-662 
of titanium-cobalt alloys...... 562 


vanadium-oxygen alloys. .1015—1016 
as a function of oxygen con- 


is oxeeuaeeenes 1015-1016 
of wrought binary zirconium 
alloys 


at room temperature and 


1600°F 
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Hardness (cont.) 


I ia ng ac Be Se hints 172 
annealed for various time — 
temperature combinations 


jh Gd died Dia i apse « 172 
Hardness penetration curves 
for carbon tool steel cylinders 

AE IS 771-775 


Hardness traverses 
aluminum tensile specimens. . .85-—87 
prestrained in biaxial tension 
pi Gttciwcccetkeeses 85-87 
Heat tinting 
stellite 21 ..... 821-822, 834-836, 842 
Heat treatment 
effect on stress-corrosion 
of magnesium alloy J1.... 479 
High carbon alloy steels 
hardenability. See under 
Hardenability. 
Hot hardness 


low carbon steels............. 
Seated 961-962, 973-976, 981-982 
effect of aging time...... 974-976 
effect of temperature..... 973-974 


Hydrogen embrittlement 


proposed mechanisms ...... 895-898 
Cottrell atmosphere surround- 


ing a dislocation ....... 896 
Griffith crack theory...... 896-898 
planar pressure theory... .895-896 

SAE 4340 steel ............ 892-922 


bainitic structures ....... 918-919 
room temperature aging 
characteristics ..... 918-919 
ductility ..i....: 899-900, 903-906 
effect of charging condi- 
tions 
effect of charging time... 899 
effect of removing surface 
layers of metal from 
charged specimens .903-906 
at two strength levels .904—905 
effect of aging....... 904-905 
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Hydrogen embrittlement (cont.) 


effect of aging time...... 900, 904 
on ductility ........... 900-903 
on notch tensile strength. . 

oisveethaexen 900-902, 904 
hydrogen distribution ....902-906 
mechanical properties ....899-900 

effect of charging condi- 


a a aw 899-900 
relationship to delayed fail- 
SE. kn i teee ables. 906-908 
SINE. cb Kags Rr Os chee 900, 902 
effect of charging 
RE +s vancvan<ecéa 900, 902 
stress rupture tests....... 906-921 
critical load values..... 908-909 


effect of aging with and 
without applied stress 
Sib ed mah been 911-918 
sharp notched specimens 
ie eee es 912-913 
unnotched specimens. .912, 915 
effect of aging time... .909-914 
relationships between 
aging time, applied 
stress and time to 
Oe aie cl a 910-914 
effect of notch acuity. . .908—909 
evaluation of variables .919-921 
tempered martensite .....918—-919 
room temperature aging 
characteristics ..... 918-919 
true stress-true strain curves 
EE PO ae Soe 900-901 
charged and uncharged 
Cn ee 900-901 


Impact properties 


of end-quenched heavy steel sections 


effect of boron .......... 413-416 
effect of carbon ............ 417 
effect of mass ........... 418-420 
effect of mickel ......6....: 415 
effect of rare earth metals. 414416 
effect of silicon .......... 414-417 

low carbon martensites ..... 135-152 

ME seinen ex's 144-148, 150-151 
effect of alloying 


elements ........ 146-148, 151 
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Impact properties (cont. ) 

effect of carbon ...... 146-148, 153 
effect of chromium . .147—148, 153 
effect of manganese ....... 148 
effect of nickel ...... 147, 151, 153 
effect of strain aging ....150—151 

effect of testing 
temperature ..... 145-147, 151 


Impact transition temperature 
range 


. .961—967, 980-981 
effect of prestraining in com- 
pression and aging. ..963—965 
effect of aging 
temperature ....... 963-965 
effect of prestraining in 
tension and aging... .961-963 
effect of aging tempera- 
ture 
effect of straining and 
stream Gume ......... 980-98 1 
effect of stress — relief 
tremimette .......... 966-967 


low carbon steels 


Inclusions 
in steel 
effect on fatigue prop- 
Uc. sen es 425, 433, 436 
Intergranular corrosion 
chromium-manganese-nickel 
GUBEEE on. ccucdwnc os sve sdeeeee 
Interstitial solid solutions 
thermodynamics. See Thermo- 
dynamics. 
Iron 


yield stress vs. temperature .. 461 


Iron-carbon alloys 


microstructural changes on 
tempering. See Tempering 
of iron-carbon alloys. 


lron-cerium system 


determination of cerium... .552—553 
diffraction data ..........e. 550-551 
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lron-cerium system (cont.) 


effect of cerium on transfor- 


EE: “babvbdivesk s vase 546 
experimental procedure ...543-545 
phase boundary determina- 

ROOD. ptiidinn Vivens aut 546-548 
phase diagram ............ 544, 548 

UE dinds awh bde's woted s «x 547 
structure of intermediate 

Es ice choy sani 548-551 

CD es avin eee et 552 


lron-cobalt alloys 
Ss Sales. i cues coarse 447-449 
Isothermal transformation of 


austenite under applied 
tensile stress 


applied stress relation to per- 


cent transformed ..... 359-360 
character of banite formed. .367—371 
COUOM DOMINIOE ccc ccseces 362-365 
critical stress range ........ 360-362 
critacal true SUMMA .....0cc0s 366 
during a portion of trans- 

formation time .......... 368 
effect on beginning and ending 

ED Sr rr 357-359 
effect on rate of decomposition. 367 
electron micrographs ...... 374-375 
experimental procedure ....354-357 
previous results .......... 351-354 
true strain vs. banite formed.363, 366 
true strain vs. time ......... 362-365 


true stress —true strain relation 
of unstable austenite prior to 


banite formation ....... 366 

of unstable austenite trans- 
formed to banite ..... 366-367 
typical microstructures ...... 361 


Izod impact 
chromium-manganese-nickel 
iced atti bans s 241, 249-254 
Larson-Miller parameter 


as a function of stress ...... 997—998 
for molybdenum ......... 997-998 
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Lattice parameters 

18% Cr—8% Ni type 
SE ce a cits bs oes 269 
IN os OS bg 5s 00 bain 269 
NENTS 5 Ch Srk sdb vebee cose 838 
vanadium-oxygen system .1007, 1011 
I aes dees sce ee 1007 
GS 3 bevy s Paden 1011 


Laves phase 


in 12% Cr-—4% Mo stainless 
EN oe hea a wind oOo 211-230 

effect of titanium.......... 
....213-215, 233-224, 226-230 
sdemteRORtOn we cee 215-220 
chemical analysis ...... 216-217 
internuclear distances ..218—220 
latice, parameters .....220, 226 
Ss hc, Sous soc 216-220 


Lead-tin alloys 


dendritic growth .......... 463-470 


Low carbon steels 


creep and rupture stress vs. 
temperature ...... 617, 620-623 
effect of rolling temperature on 
texture. See Cold-rolled 
steel, low carbon 
impact transition temperature 
Ne cit ia 960-967, 980-981 
effect of prestraining in com- 
pression and aging . .963—965 
effect of aging 


temperature ....... 963-965 
effect of prestraining in tension 
OE EE on acess 630 961—963 


effect of aging temperature. 963 
effects of straining and 


strain aging ......... 980-98 1 
effect of stress-relief 
es 966-967 
I 66s os ch oveeate 976 
effect of strain aging 
I 6's sina ee pak in 976 
SINE 5. Svc ides 971-973, 981-982 


effect of strain aging... .971—973 
effect of aging time ....971-973 
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Low carbon steels (cont.) 


hot hardness ...... 973-976, 981-982 
effect of aging time ...... 974-976 
effect of temperature ..... 973-974 

tensile properties .......... 966-971 


effect of prestraining in com- 
pression and aging ..969—971 
effect of prestraining in ten- 
sion and aging ....... 966-969 
tensile strength ............ 966-971 
effect of prestraining in com- 
pression and aging ..969-971 
effect of prestraining in ten- 


sion and aging ...... 966-969 

effect of aging time .. . .966—967 

transition temperatures ..... 972-973 

relationship to hardness . .972-973 

relationship to yield 

Se 972-973 

time stress-strain curves. ...965—-966 
prestrained in compression 

NO Sis Ci aka 965-966 
prestrained in tension and 

ea aie oe aes ae 965-966 

yield point behavior ....... 970-971 


effect of prestraining and 
i a is hitb 970-971 


yield strength ............. 966-971 
effect of prestraining in com- 
, pression and aging ..969-971 
effect of prestraining in ten- 
sion and aging ....... 966-969 
effect of aging time..... 966—969 
Machinability 
of rephosphorized open hearth 
screw steel 
effect of composition. See 


Rephosphorized open 
hearth screw steel 


Machinability index ........ 689 
Magnesium 
NN IN i iiwicss sku ekee @¥ 
beach 109-110, 112-113, 117-118 
associated with twinning. .117—118 
schematic illustration .... 117 


crack formation ...125—129, 132-134 
deformation mechanisms in. . 102—129 
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Magnesium (cont.) 


pene ere 112, 115-116 
grain boundary shear ...... 122-126 
SE hei bid on cdl wanes oa 104-107 
method of identification. . .104—105 
orientation ......... 104, 106-107 
noncrystallographic low angle 
a 117-122 
crossing grain boundary ..120—121 
effect of stress on displace- 
i ics oes exerts 121-122 
formation and movement. .118—120 
noncrystallographic surface 


detwinning 


DN, ot wanes ofaurgancale 127-128 
it ss oa ié en coker 125-129 
WEN, 2 ss lateness witcha wath asuiae 110-111 

critical stress for ........ 110-111 
EE san a 5 aw enauers 108-111 


stress-strain curves ....105, 107-108 
I 96 hak ars acarstheae 111-117, 125 
bending planes associated 


Mau ast kee ceadertes 117 
bilateral growth ........ 112-113 
detwinning .......... 112, 115-116 
unilateral growth ........ 112, 114 

Magnesium alloys 
stress-corrosion. See Stress- 
corrosion 
Magnetic intensity 
of cold worked steel ...... 325-344 


Magnetic transformation curves 
SAE 4340 steel 


Magnetic transformation 
diagram 
SAE 4340 steel 
relation of magnetic perme- 
ability to temperature .875-876 


Magneto-mechanical 
NE vnc ywinndebatns 447-449 


Manganese 


effect on machinability of steel. 687 
in high carbon alloy steels 
effect on 


hardenability ...757, 760-761 
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Manganese steels 


martensitic transformation. .286—288 


Martensite 
18% Cr—8% Ni stainless steel 
relationship to electrical 


PE. oc veneyens 269-270 
isothermal forma- 
ee 272-275, 282-284 
18% Cr—8% Ni stainless 
OT... ca tav ceva seaoeeeaee 
effect of carbon ........ 272-275 


effect of holding 
temperature ...... 272-275 
effect of plastic deforma- 
tion 
mechanical stabilization .282—284 
mechanism of formation ...352—354 
SAE 4340 steel ............ 918-919 
hydrogen embrittlement. . .918—-919 
room temperature aging 
characteristics ..... 918-919 


Martensitic steels 


attainable hardness ........ 785-793 
effect of alloying elements .790—791 
effect of carbon. .788—789, 791-793 
effect of chromium ......... 790 
effect of nitrogen .788—789, 791-793 


Martensitic transformation 
18% Cr-—8% Ni stainless 


a eg oaths uae 267-290 
effect of carbon. .270, 272, 285-286 
effect of deformation ..... 267—290 


effect of plastic strain on 
subsequent transforma- 


Nias oe chan ie ok Oe 279-280 
martensite produced by plastic 
deformation ......... 273-277 
for a range of temper- 
MEE . Gatdcn~ts od 273-276 
for various elongations .276-277 
nature of martensitic 
Saas 6s 6 vc wae 271-273 
manganese steel ........... 286-288 


Mechanical properties 


chromium-manganese-nickel 


RE ae 239-241, 243-254 
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Mechanical properties (cont. ) 


of hardened steels ......... 385—389 
relation to hardness ........ 
... .387—388, 391-392, 405-407 
of lamellar and spheroidal 


eutectoid steel ........... 426 
SIN es sc od os es wee 987-995 
material constants vs. 
temperature ......... 987-991 
strength and ductility vs. 
temperature ........ 992-995 


SAE 4340 steel 
effect of hydrogen embrittle- 
ORE ie oats. . dc oc 899-900 


Melting points 


of titanium-aluminum-manganese 


MER Sod c viubes 6 coves 576 
Microstructure 

of Al-V alloys.525—527, 530, 532-533 

of 4.5% chromium steels .... 654 
of cold-worked steel 

relationship to magnetic 
a ven oad 325-345 
ductile cast iron....... 854, 857-863 


showing influence of composi- 
tion on secondary 
ES are 861-863 
showing metamorphsis of 
secondary graphite. ..857-862 
secondary graphite ........ 854 
of ductile or nodular cast 


re 8 gre 616, 626 
of fatigue cracks in eutectoid 

PREYS Fr eee 433-435 
of iron-carbon alloys ...... 293-304 


changes during tempering. See 
Tempering of iron carbon 
alloys 


low carbon steels ............ 976 
effect of strain aging 
SIE °c kcec ccs 976 


relationship to hardenability . 727-746 
17-22A(S) steel ..942-943, 945-947 
normalized at various 


temperatures ........ 942-943 
tempered for various lengths 
fe eae 945-947 
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Microstructure (cont.) 


of steel during transformation. 361 
Stellite 21.818, 821, 823-830, 835-841 


as roiled ........ 818, 821, 827, 838 
} effect of different quenching 
SEN 5268S soe Soe 849-850 
heat treated and isothermally 
ye. 837 
showing pearlite surrounded 
Oy DONUNE 4 oot ewes. 837 
pearlitic structures ...... 840-841 
precipitation by aging..... 826-830 
precipitation by isothermal 
transformation ...... 823-830 
solution-treated ........ 818, 827 
| of stress-corrosion 
in magnesium alloy 
ce teres peeken 479-480, 483 
of titanium-aluminum-manganese 
MNES onc Deena ave 572-573 


of titanium-cobalt alloys... .556—560 
vanadium-oxygen alloys ...... 


bs imaeeaes 1006, 1008-1010, 1013 


Minimum creep rate 


molybdenum 

activation energy .......... 
as a function of reciprocal 

absolute temperature .996—997 


as a function of true stress.. 996 


Molybdenum 


in binary zirconium alloys 
effect on elevated temperature 


EE ah oak 671-674 
effect on workability and 
a 670-671 
CTOGD CUTWOS 250. cscs sciee 994-995 
creep-rupture data ........ 999-1000 
creep-rupture fracture ..... 999-1000 
creep-rupture properties. ..995—1000 
ductility 
as a function of temper- 
EE ihicn's whos Ri 992-995 
SII: so ob vchda cdo 992-995 
as a function of 
temperature ......... 992-995 


in high carbon alloy steels 
effect on hardenability ..759, 762 
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Molybdenum (cont. ) 
Larson-Miller parameter ...997—998 
as a function of stress .. . .997—998 
mechanical properties ..... 987-995 
material constants vs. 
temperature ........ 987-991 
strength and ductility vs. 
temperature ......... 992-995 
minimum creep rate........ 996-997 
activation energy .......... 996 
as a function of reciprocal ab- 
solute temperature . .996—997 
as a function of true stress.. 996 
reduction of area .......... 993-995 
as a function of 
temperature ........ 993-995 


strain hardening coefficient . 
pe aerate eure we 987-991, 993-995 
as a function of reciprocal 
absolute temperature .988, 991 
strain rate sensitivity........ 
idachiiae tia dedi ia 987-991, 993-995 
as a function of reciprocal 
absolute temperature.988, 991 
stress at unit strain. ...987—988, 990 


stress-rupture life ............ 995 

Nh sales ok Sa a ke 995 
tensile fracture ............ 993, 995 
tensile properties ......... 984-1000 


at elevated temperatures .984—1000 


tensile strength ...... .. » 990-995 
as a function of tempera- 
Ne Eas 5 a ai 992-995 
true stress-true strain 
SR ail iay a's vd p tb OBa/ee 986—989 
yo ocig Sab whe weeds 989-992 
ree 992-995 


as a function of tempera- 
EE a ee ee 992-995 
yield stress vs. temperature .. 460 
Zener-Hollomon parameter .996—998 
as a function of true stress .996—998 


M, Temperatures. .873-875, 879-880 


874 


equation for 


a6 % @ 6.6 6 0 6 0 6 6 Be oe 


Nickel 


creep curves vs. prestrain. ..511-513 
effect on hardenability 412 
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Nickel (cont.) 


in end-quenched steel sections 
effect on tensile and impact 
tines ies as paves 415 
in high carbon alloy steels 
effect on hardenability 
sb bho betedes Ces 758, 760-761 


Nickel-cobalt alloys 


creep curves vs. prestrain .... 5 
effect of alloy content ...... 515 
Nickel-iron alloys 
creep curves vs. prestrain.... 514 
Nickel-titanium alloys 
creep curves vs. prestrain .... 514 


Nitrogen 


effect on machinability of steel. 687 
effect on transformation 


temperatures of iron ..504, 506 
in titanium 
effect on beta to alpha 
transformation ......506—507 


Nodular cast irons 


elevated temperature properties. 
See Ductile cast irons 


Noncrystallographic low angle 
boundaries 


MAT ier i cngewae<s 117-122 
crossing grain boundary ..120-121 
effect of stress on displace- 

ete OF ng dn ctcar cade 121-122 
formation and movement .118—120 


Noncrystallographic surface 
traces 


ides eves ON aie 127-128 


magnesium 


Notch sensitivity 


Cr—Mo-V and 17 Cr-—4 Ni- 
1 ss scores nsnt 926-956 
effects of variation in normal- 
izing and tempering 
SPUGUOINE io os ob 5 8a% 926-956 
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Notch strength ratio 


17-—22A(S) steel. .938-941, 949-952 
as a function of rupture 


SO sect oecax cues 949-952 
for several normalizing 
temperatures ...... 949-950 
for various tempering 
treatments ........ 950-952 
effect of normalizing temper- 
SS aS Se 938-939 
at several times to 
ee ee 938-939 
effect of tempering temper- 
WE Se aiikis se end 939-940 


at several rupture times .939—940 


effect of tempering time . .939-941 
at several times to 
IY Sociis a en.aee ot 940-941 
Sd <b eM e os aa dx 940-942 
effect of tempering tempera- 
ee ee > 940-942 


at several rupture times .941-942 
effect of test tempera- 

SE a xis baderan~< 940-942 

at several rupture times .941—942 


Oxygen 
in titanium 
effect on beta to alpha 
transformation ......506—507 
Pearlite 


effect on fatigue crack 
propagation ........... 435-438 


structural nature ............ 739 
Pearlitic ductile cast irons 
creep and stress rupture 
EAE ere ee 614-623 
hot tensile properties ....... 625-627 
structural stability ........ 623-625 
Phase diagrams 
aluminum-vanadium ...... 524, 539 
CONDOMS. oa ook oe eves 579, 587 
iron-cerium ..........544, 547-548 
titanium-aluminum- 
manganese ............566—-576 
titanium-cobalt ............. 557 
vanadium-oxygen ............ 1005 
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Phase transformations 
during tempering of 4.5% 
EP rem 651-664 


Phosphorus 


effect on machinability of steel. 687 


Photomicrographs 


chromium-manganese steel 
showing sigma formation .207-208 
18% Cr-—8% Ni stainless steel. 
Kaen g la 271-273, 278-282, 289 
showing change in martensite 
on cooling after defor- 


MEE Schad « sve ee 280-282 
showing martensite produced 
by deformation ...... 278-280 
showing nature of martensitic 
SR ia bexeeheb-aa 271-273 
stainless steels, 12% Cr—4% 
RS a dn on nih aed 213-215, 221 
effect of titanium ........ 213-215 


stainless steels, type 310....179-203 
showing sigma formation. 197—203 
SN os as « vinidacnk 170, 174-175 


Plain carbon eutectoid steel 


fatigue properties ......... 423-439 
Plain carbon steel 

solubility of carbon ........ 306-310 
Planar Pressure Theory..... 895 
Plastic flow 

aluminum sheet ............. 53-55 


effect of rolling direction ..53—55 


Plastic flow damping...... 447-449 
Plastic strains 
I oe ne tt ge aie oe 77-79 
zirconium ......... 173, 175-176, 178 


relation to crystallographic 
orientation ..173, 175-176, 178 


Pole figures 
aluminum-copper-magnesium 
alloy bar 
illustrating duplex type of 
preferred orientation ..67-68 
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Pole figures (cont.) 


aluminum sheet ....40, 46—49, 58-65 
mixture of rolling and recrystal- 
lization textures.48, 62-63, 65 
recrystallization texture .... 
Peas ans éccknmne 46, 49, 60-62 


rolling texture...... 40, 47, 58-60 
Preferred orientation 
aluminum alloy bar.......... 69-72 
correlation with directional 
SOCIO fis fiw oS 0d sss 69-72 
aluminum-copper-magnesium 
ET citi tla Sd ao Qala ak cael 67-68 


aluminum sheet ....... 46-50, 62-65 
effect on deep drawing.47—-48, 50 
effects on drawing capacity .62-65 


effect on tensile tests ....46—47, 49 


President’s Annual Address. 8 
Prestrains 
effect on substructure ......508—-510 
RE TE AOE ee: 77-79 


Probit analysis 


of fatigue properties ......... 
eee baal 424-425, 429-430 


Rare earth metals 


in end-quenched steel sections 


effect on hardenability ...... 410 
effect on tensile and impact 
a 414416 
Rate sensitivity 
i aan wigs eledinee guises 167 
ao, os sau aie ale 167-168 
SERIE ic) siecnic'vawata 166-170, 182 
effect of amount of strain... 168 
effect of grain size ........ 168 
relation to test tempera- 
ai pinata d Cini ay 168-170 
Recovery 
in cold worked aluminum 
activation energy .......... 636 
effect on tensile curves at 
SEs o ebucinins teins 636-637 
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Recrystallization 
chromium-manganese steel ... 207 
effect on sigma formation... 207 
stainless steels, type 310... .200—207 
effect on sigma formation .200—207 


Reduction of area 
molybdenum 


as a function of tempera- 
SE Sere 993-995 


PIN Bic is inde cues ekdes 26 
damping under static stress. .445—446 


Rephosphorized open hearth 
screw steel 
influence of composition on 
machinability 
advantages of open hearth 


ME ecu cewtkes tatade’s 681 
effect of carbon...... 683, 687-689 
effect of manganese......... 687 
effect of nitrogen........... 687 
effect of phosphorus........ 687 
effect of silicon. .683-685, 687-689 
effect of sulphur......... 684-689 
machinability index ........ 689 
machinability testing proce- 

SE cans daths os ow on 681-682 


Retained tensile ductility 
aluminum plate........ 86-93, 96-97 


effect of biaxial tension and 
biaxial compression .88—89, 97 
effect of prestrain in simple 
compression or simple 
a RR 89-91, 97 
effect of prestrain stress state 
hue akkecweces oat 90-91, 97 
effect of tensile and compres- 
sive prestrain....... 86-89, 96 
stag; Tivet> Bees. 6 kos tides 89-91 
effect of prestrain in simple 
compression or simple 
tension 


Rolling texture 


of cold-rolled steel 
effect of rolling temperature. 
See Cold-rolled steel, 
low carbon 
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Screw steel 
machinability vs. composition. . 
ih icchile Ward » és. eae 680-691 
Secondary graphite 
ductile cast iron........ 854, 857-863 
influence of composition. . 861-863 
metamorphosis of ........ 857-862 
muicrosivectare 4 ......6... 854 
Secondary graphitization 
ductile cast iron............ 853-868 


quenched and tempered. . .853—868 
Secretary’s annual report... 15 
Shear modulus 


relation to delayed yield time. . 
DE eee ae ae AES pees 454-458 


Sigma formation 


austenitic stainless steels 
effect of cold work and re- 


crystallization ....... 193-209 
chromium-manganese steel .207—208 
effect of cold work......... 207 
effect of recrystallization.... 207 


stainless steels, type 310... .195—207 
effect of aging temperature 
ja nerb eee 195-196, 198-207 
effect of aging time........ 
cieee bead 195-196, 198-207 
effect on bend angle......208~—209 
effect of cold working...... 
edi 'ads mintaladee 195-196, 198-207 
effect on hardness........ 208-209 
photomicrographs showing. . 
bee ee alan ki 197-203 
relation to recrystallization. . 
his Geb nena paseo iy 200-207 
Silicon 
effect on hardenability..... 410-412 
etfect on machinability of steel 
Fiatake exeaen 683-685, 687-689 
in end-quenched steel sections 


effect on tensile and impact 


ae 414417 
in high carbon alloy steels 
effect on hardenability. ..752-753 
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Slack-quenched steel 


transverse properties of heavy 
sections 


effect of mass... ....-.<5.. 418-420 
hardenability results ..... 409-413 
previous results .......... 408-409 
SUE soak ss aks madee ics 409 
tensile and impact properties 
- bOkeENe ty <a opeeaee 413-419 
Slip 
energy to initiate........... 452-453 
RN SS ee: 110-111 
critical stress for......... 110-111 
Slip-bands 
ID 5s. os Pes ced E- 108-111 


Smooth strength ratio 


17—22A(S) steel.......... 949-952 

as a function of rupture time 
5 sk debian in Oils ta etal 949-950 

for several normalizing tem- 
peratures ......... 949-950 

as a function of rupture time 
sa ad Wee eb aetd ee 950-952 

for various tempering treat- 
NE As nxcte dient 950-952 


Solid solubility limits 


thermodynamic expressions .501—507 
cementite in gamma iron. .504—505 


Solid solutions 


thermodynamics of binary inter- 
stitial. See Thermodynamics 


Solidification 
deutritic growth 
Solonoid 


use in studying cold worked 


Ss cover cise bees 334-335 
Solute 
concentration during solidifica- 
i 3s ods cans ee 463-464 
temperature distribution during 
i ea 464 
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Specific volumes 


18% Cr—8% Ni stainless steel. 269 
austenite 
martensite 


Stain etching 
Stellite 21..... 821-822, 834-836, 842 


Stainless steels 


FE Wilke ditt i ss cs ca haan eee 403 
damping under static stress 

Seen itisc-e'a aoa Vole ee 444. 447 

12% Cr-—4% Mo steels... .211-—230 

Ce OE i widevedanaeees 211-230 


effect of titanium......... 
. .213-215, 223-224, 226-230 
Level CN. ois eee: 211-230 
effect of titanium......... 
. .213-215, 223-224, 226-230 
photomicrographs ...213—215, 221 
effect of titanium...... 213-215 


Stainless steels, austenitic 


chrominum-manganese-nickel 


steels .239-241, 243-258, 262-265 


corrosion resistance ...... 255-258 

intergranular corrosion.256—258 
SR. 6 5 55 ac 241, 244-246 
Ericksen values.......... 241, 245 


se. a 241, 249-254 
mechanical properties ...... 

ve wccccsees 209-241, 243-254 
osidatiog tests... 6.20000. 264-265 
stress-rupture strength ...262—265 
tensile strength. .240—241, 244-246 
true stress-strain curves. .247—250 
yield strength ...... 241, 244, 246 
welding characteristics ...254—-255 
work hardening. .239, 243, 247-250 


18% Cr—8% Ni type...... 267-290 
electrical resistance ...... 269-270 
relationship to percent mar- 
EE CE ye 269-270 
INS 6: bn hoa ns ce 273 
ONIN SS cs fond tees - an 
erties i585. os 273 
isothermal formation of mar- 
ie... 272-275, 282-284 


effect of carbon 


rvisbues 272-275 
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Stainless steels, austenitic (cont.) 


effect of holding tempera- 


ca és ieee cee 272-275 
effect of plastic deforma- 
ES eee 


mechanical stabilization .282—284 


lattice parameters .......... 269 
ED ois so kSds's Helin 269 
RR en 269 


martensite transformation .267—290 
comparison of measured and 
calculated values of 
ia ales ite ive yaa 270 
effect of carbon.......... 
ai a ta 270, 272, 285-286 
effect of deformation. . .267—290 
effect of plastic strain on 
subsequent transforma- 
tion 
martensite produced by 
plastic deformation... 
‘ccc naealen 9's eat 273-277 
for a range of tempera- 
cee noon 273-276 
for various elongations. . 
buen abil va ke 276-277 
nature of martensitic prod- 
WR oda ciids thw us 271-273 
photomicrographs 
ibevatada 271-273, 278-282, 289 
showing change in mar- 
tensite on cooling after 
deformation ....... 280-282 
showing martensite pro- 
duced by deformation 


iy Mem maeas oe et 278-280 
showing martensite ....271—273 
specific volumes ........... 269 
EE Caecs cecteahaans 269 
ST nin as «5 au we 269 
EE tnd Danke ae tes oxo 193-209 
CO Pr acer 208-209 

effect of sigma formation. . 
Fidel ebta abn Kick D 208-209 
NS is ic sins chdeasene 208-209 

effect of sigma formation 

wath alemtidn ta oven 208-209 
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Stainless steels, austenitic (cont.) 


rate of sigma formation. . . 193-207 

effect of aging tempera- 
eee 195-196, 198—207 

effect of aging time....... 
unheeeaaee 195-196, 198-207 

effect of cold working... .. 
aliekiadaae 195-196, 198-207 


effect of recrystalliza- 


ee 200-207 

sigma formation ......... 193-209 
effect of cold work and re- 

crystallization ..... 193-209 


Static stress 


effect on damping. See Damping 
of some engineering alloys. 


Statistical analysis 


of fatigue properties.......... 
nigh qaliteaeets 423-425, 427-432 


Steels 


See Low Carbon steels. 
delayed yield. See Dislocation 
theory. 
effect of cold work on cementite. 
See Cementite in steel. 
effect of grinding on structure. 
See Grinding. 
impact properties ..144~-148, 150-151 
effect of alloying elements. . 
piste a ipidiited tee 146-148, 151, 153 
effect of strain aging...... 150-151 
effect of testing temperature 
due Riblan «rede 145-147, 151 
magnetic permeability versus 


temperature ........... 873-874 
magnetic transformation dia- 
NN iis aie ted ewe 875-876 


relationship of magnetic per- 
meability to temperature. . 


Se ty mite 570s woe wits 875-876 
DIN iin actis viv sna 880-881 
relationship to magnetic per- 
ee 880-881 
versus temperature ........ 880 


M, temperatures ..873—875, 879-880 
FEI 874 
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Steels (cont.} 


tensile properties ..137—144, 148-150 


effect of strain aging...... 148-150 
transformation points....... 869-875 
magnetic detection ....... 869-875 


determination of M, points 


operation of equipment... 872 
schematic diagram of ap- 
iva ot sass os 871 
schematic diagram of cir- 
Resa. sitive’ Ieahesitnhs 870 


typical cooling and magnetic 
transformation curves. 872 
SAE 4063 
Elmendorf curve 
SE SE Sine Xa s-diend.n 872, 876-877 
cooling curves for several 
quenching media ..... 876-877 
cooling and magnetic trans- 
formation curves 


Steel, trade designations 
AISI 403 


damping under static stress. . 
initia beside Ce se bh wit 444-447 
AISI 1020 
elastic limit and yield be- 
RTS eee 384-398 
AISI 1040 
elastic limit anc yield be- 
"rR rs re 384-398 
AISI 1045 
isothermal tran:formation 
curves 
AISI 1080 
elastic limit and yield be- 
havior 
AISI 1085 
isothermal transformation 
SE . cau « kee ooo 356-357 
AISI 4340 
isothermal transformation 
curves 
SAE 1040 
hardenability vs. microstruc- 
MN 3s dee cun cae 727-746 
SAE 1090 


electron micrographs ....314-316 
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Steel, trade designations (cont.) 


SAE 1340 
hardenability vs. microstruc- 
SOE isp ociddteeiaeneh 727-746 
SAE 4040 
hardenability vs. microstruc- 
RE ake licwiuieet as aod 727-746 
SAE 4340 
hardenability vs. microstruc- 
oe ee a 727-746 
SAE 5140 


hardenability vs. microstruc- 


RR ia Sc ge pie 727-746 
SAE 8640 
hardenability vs. microstruc- 
SO cid ei-n adnate Chee 727-746 


Stellite 21 


grain boundary behavior...... 830 
hardness ..... 830-833, 841, 849-851 
NE oie is Oe ee 830-833 

effect of aging temperature 
for various times.... 832 

effect of time at various 
temperatures ........ 831 
changes with heat treatment. 841 

effect of different quenching 
OS cs cnkeeeen’ 849-850 

isothermal transformation 

stile was Aan, Wp iain 830-833 

effect of temperature for 
various times ........ 832 

effect of time at various 
temperatures ........ 831 
versus aging temperatures. 850-851 
heat tinting... .821-822, 834-836, 842 
lattice parameter ............ 838 


microstructure ........... 818, 

821, 823-830, 835-841, 849-850 
as-rolled ....... 818, 821, 827, 838 
effect of different quenching 

WIOUROIEE, yc 0c dvaaan 849-850 
heat treated and isothermally 
tramshormmed .. ....+ sane 837 
showing pearlite surrounded 
DG nse eiansus 837 


pearlite structures 
precipitation by aging... .826-830 
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Stellite 21 (cont.) 


precipitation by isothermal 


transformation ...... 823-830 
solution treated .......... 818, 827 
stain-etching . .821—-822, 834-836, 842 
stress rupture life.......... 850-851 


versus aging temperature .850-851 
X-ray diffraction 

a 819-821, 833-834, 841-842 

matrix phases ....... 819-821, 833 


ee aS eS 


Stereographic projections .. 


we cccccccceee D1—53, 56-59, 70-71 
Strain aging 
effect on delayed yield time.... 457 
relation to solute segregation.. 451 
mechanism of......... 976-980, 982 
of steel 
effect on carbon diffusion... 347 


Strain energy 


of binary interstitial solid solu- 
ORS. cg nospcds veces... cee 


Strain-hardening coefficient 
molybdenum ...... 987-991, 993-995 

as a function of reciprocal 
absolute temperature .988, 991 


Strain-hardening exponent 
zirconium. 160, 162, 170-172, 176-179 
effect of annealing tempera- 
ess ed Ss 170-172 
effect of testing tempera- 
phe is. os 160, 162, 180-181 
relation to texture........ 176-179 


Strain rate sensitivity 
molybdenum ...... 987-991, 993-995 
as a function of reciprocal 
absolute temperature .988, 991 


Stress 


effect on creep-tempering 
of 4.5% chromium steels .661-662 
effect on elastic limit of steel. . 


vo 0a0 6 4¥i se 80 ¥6 ore ae 


Stress (cont.) 


effect on isothermal transforma- 
tion of austenite. See Iso- 
thermal transformation of 
austenite. 
Stress at unit strain 


molybdenum .......... 987-988, 990 


Stress-corrosion 


of magnesium alloy J 1 
apparatus and procedure. .475—479 


cathodic protection ...... 483-485 
direction of cracking... .482—483 
effect of heat treatment..... 479 
mechanism of ........... 485-486 
microstructures .....479-480, 483 
nature of stress corrosion... 474 
previous observations ...... 475 


Stress-residual strain curves 


for hardened steels.........384, 386 


Stress rupture life 


WE oc Povds cbevaies 995 
i id et ia) op aie 995 
IE Gio ic ds chiens 25 48s 850-851 


versus aging temperatures . 850-851 


Stress-rupture properties 


of ductile or nodular cast irons 
bt ee oe wiles k 6 coe 613-623 


Stress-rupture strength 


chromium-manganese-nickel 


BE Gin oo ee aot 262-265 
Cr—Mo-V and 17 Cr-—4 Ni- 
ee ee 926-956 


effects of variation in normal- 
izing and tempering pro- 


NS os ened kn ton 926-956 
EPSPS LE. COREE cs ccccvapens 

a ae 932-937, 944-945, 948-949 

as a function of hardness... 948 

at several rupture times.. 948 

effect of carbide structure .944—945 

effect of grain size......... 945 


effect of tempering tempera- 


St soateces Sic eeKt 934-937 
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Stress-rupture strength (cont.) 


effect of tempering time. . .936—937 
at various rupture times.. 
vied Oks « denaeln bin's 936-937 
effect of normalizing tem- 
IE SL. cawaaee es 932-935 
at various rupture times. . 
I Ns 933-935 
17-4 PH steel...... 937-938, 952-953 
as a function of tempering 
temperatures ........ 952-953 
for several ruptures times. 


ND ca csi nee 937-938 
at several rupture times .937—938 


Stress rupture tests 


i CR ech sarees bs oh es bao 930 
a | ere ee 906-921 
hydrogen embrittlement . .906—921 
aging with and without ap- 
plied stress ........ 911-918 
critical load values..... 908-909 
effect of aging time... .909-914 
effect of notch acuity. .908—909 
evaluation of variables in- 


a 919-921 
Stress-strain curves 
IIIS - 1. 5 okra’ 6 0S 105, 107-108 
zirconium ........ 162-163, 165-166 
load-elongation curve....... 163 
yield point indication... .. 165-166 
Structure 


of hardened steel 
effect of grinding. See Grinding. 
Substructure 


effect on creep in nickel and 
nickel alloys. See Creep 


curves. 
Sulphur 
effect on machinability of steel 
Pe kia Se ce alas 6 ee ahd 684-689 
Supercooling 
during solidification .......... 469 


Tantalum 


in binary zirconium alloys 
effect on elevated temperature 


rages =. 6cccosks 671-674 
effect on workability and 
Re oo a ai 670-671 


Technical program and re- 
ports of officers, Ameri- 
can Society for Metals— 
36th Annual Convention, 
Chicago, November 1 to 


DOES c.licctcs cisco och ] 
Temper embrittlement 
of hardened steels............ 397 
Temperature 
during cold-rolling of steel 
effect on texture........ 715-726 
effect on damping 
of AISI 403 steel..... seek’ ae 
of Refractaloy 26.......... 446 


effect on limiting creep and 
stress rupture 
for ductile or nodular cast 
UNE iin cis tieent 617, 620-623 
effect on yield stress 
produced by grinding 
effect on structure of hardened 


Ec <'w'wd nets Gas 692-714 
relation to delayed yield time 
Me enaaeeakaaeteecuen 454-458 
Tempering 


hardened 4.5% chromium steels 
effect on creep. See Creep- 
tempering relationships. 


Tempering of iron-carbon alloys 
cementite particles 
effect of carbon form on sol- 
CE Sate eek cian 310 
effect of size on solubility. 306—309 
effect of strain on solubility 
Sith) > sade mie cate 309-310 
minimum stable size........ 
<enetea wane 304-306, 311-312 
compositions of alloys tested... 292 
effect on ferritic grain size. .296—302 
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Tempering of iron-carbon alloys 


(cont. ) 
effect on hardness.......... 293, 304 
effect of temperature up to 
Oa as Oe 291-292 


electron micrographs......... 
een aki 294, 297-299, 314-316 

microstructural changes at 700- 
SE OT ee ed es Bad 293-304 


relationship to hardness..... 294 


Tempering temperature 


of steel 
effect on elastic limit....... 
neste Wee ad 384-386, 405-407 


effect on hardness and 


ae a 384—387 
effect of rate of cooling from 
hee alin is eat kd 390-397 


effect on yield strength. . . .384-391 


Tensile characteristics 


CONN, 0 dk ewec ee 157-192 
effect of annealing tempera- 

Se aon tecamans a 170-172 
effect of oxygen and nitrogen 
ED: sake cadhad eos 

sia 179-182, 184, 186-192 
influence of texture........ 


....172-173, 175-176, 178-179 


Tensile fracture 


molybdenum .............. 993, 995 
Tensile fracture stress 
aluminum plate........ 91-93, 97-98 
comparison of compressive 
WENN. Vieni cies kote ceun 93 


for various prestrain states 
and prestrain directions 
neg nhsaameken’ 93, 97-98 
effect of various prestrain 
stress states..... 91-93, 97-98 


Tensile properties 


aluminum-copper-magnesium 


alloy 
extruded bar........... 68-69, 72-74 
after recrystallization....... 72-74 


effect of preferred orientation 


otiitwhagaee dbswwakend 72 


Tensile properties (cont.) 


of end-quenched heavy steel sec- 


tions 

effect of boron........... 413-416 
ge. fe 417 
effect of mass............ 418-420 
effect of nickel............. 415 

effect of rare earth metals. . 
Pee a EIS oo 414416 
effect of silicon.......... 414-417 
low carbon martensites..... 135-152 
low carbon steels...... 966-971, 981 


effect of prestraining in com- 
pression and aging. . . .969-971 

effect of prestraining in ten- 
sion and aging....... 966-969 
molybdenum ............. 984-1000 
at elevated temperatures .984—1000 

of nickel and nickel alloys 

effect of prestrain on.508-511, 513 
steels ....137—144, 148-150, 154-155 

brine quenched and refrig- 
STE oh Gres asa ke 140-141 
effect of refrigeration..... 140-141 

effect of specimen size...... 
saad ite ort 142-144, 154-155 
effect of strain aging....148—150 
load-extension curves. .148, 150 
quenched in iced brine... .137—140 
quenched in oil.......... 141-142 
GEE bee. owas 180-182 


Tensile strength 


chromium-manganese-nickel 
I sconie'nsch 240-241, 244-246 
of hardened steels 
relation to elastic limit. ..393—394 
low-carbon steels...... 966-969, 981 
effect of prestraining in com- 
pression and aging. ..969-971 
effect of prestraining in ten- 


sion and aging....... 966-969 
effect of aging time. ...966—969 
cS ae 992-995 


as a function of temperature 
Ey kee ae ee 992-995 


te, 


ee 
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Tensile strength (cont.) 
zirconium 
effect of annealing tempera- 
IE Saas tie ikslahieees 170-172 
effect of test temperature... 
oe pa ...161-162, 180-181 


Tensile stress 


effect on isothermal transfor- 
mation of austenite. See 
Isothermal transformation 
of austenite. 


Tensile tests 
Le isi eee 46-47, 49 


Res cloivw sc bees 46-47, 49 
Ce a 990-993 
autographic record ......... 992 
Texture 
ee a 173, 175-179 
influence on tensile character- 
istics 


oeee eee eee eeeerenne 


...«172-173, 175-176, 178-179 
relation to strain-hardening 
CIE ns B45 a ss 176-179 


Thermal nucleation 


ee os tick a ans 453 
Thermodynamics 
of binary interstitical solid solu- 
tions 
beta to alpha transformation 
in titanium 
effect of carbon, oxygen and 
4 bie wae ee 506-507 
energies for formation... .494—507 
is oe wiihu ce ot 494-507 
expressions for alloy forma- 
ie ee ee 494 
influence of carbon and nitro- 
gen in iron on gamma- 
alpha transformation tem- 
ee 504-506 
solid solubility limit...... 501-507 
of cementite in gamma iron 
sa Odes Rea hs lB 504-505 
strain energies .......... 500—507 


Thermo-magnetic balance... 
VERE WSU d de Gees cap. at 322-325 
Titanium 
beta to alpha transformation 


effect of carbon, oxygen and 


nitrogen on ......... 506-507 
carbide forming tendencies in 


EE We u's Bie tieeae he okie a Gd 605-610 


Titanium-aluminum-manganese 
system 


contour projection of the beta 


OY chin ei inh hie 4 bile 569 
examination of alloys......... 571 
isothermal section at 750°C... 566 
isothermal section at 800°C... 567 
isothermal section at 900°C... 567 
isothermal section at 1000°C.. 568 
isothermal section at 1100°C.. 568 


isothermal section at 1200°C.. 569 


literature review .......... 565-568 
melting point contour projec- 

WS Sk ics kn aeons 576 
microstructures ........... 572-573 
phase equilibria ............ 571-576 
procedure ..............0.- 30-971 
vertical sections ........... 574-576 

Titanium-cobalt system 
beta decomposition ........... 559 
eutectic composition ......... 558 
Se 562 
intermediate phases......... 559-562 
literature review .......... 554-555 
melting range determinations.. 562 
metallographic studies ..... 556-560 
ee 557 
MES Naked aaekuk 555-556 


Tool steels 


hardenability of carbon steel 
cylinders. See under 
Hardenability. 


Torsional deformation 
a ee 602-604 


Transformation of austenite 


of tungsten wires 


See Isothermal transformation 
of austenite. 
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Transformation in titanium 


effect of carbon, oxygen and 
nitrogen on ...........506-507 


Transformation points 


magnetic detection ......... 869-875 
determination of M, points. . 


operation of equipment..... 872 
schematic diagram of appara- 

SR Did cses Reds coetebmers 871 
schematic diagram of circuit. 870 
typical cooling and magnetic 

transformation curves. ..872 


Transformation temperatures 


of iron 
effect of carbon and nitrogen 
eS 504, 506 
of iron-carbon-titanium- 
vanadium alloys ....... 606-610 


alloys containing pearlite. .606—607 
alloys having titanium and 
vanadium alloyed with 
SEE Sd cadens 0s 609-610 
alloys having vanadium 
alloyed with ferrite. .607—609 
distribution of carbon... .605—606 


Transition temperatures 


low carbon steels........... 972-973 
relationship to hardness. .972~-973 
relationship to yield strength 

ti od cen is aba 972-973 
Transverse properties 
of slack-quenched heavy steel 
sections 
effect of mass............ 418-420 
hardenability results ..... 409-413 
previous results ......... 408-409 
DOORS ca. dba oceans dds 409 
tensile and impact properties 
Be Se py 413-419 
Treasurer’s Report .......... ll 
True strain 
effect on isothermal transforma- 
tion of austenite........ 362-366 


True stress 


true creep relation 
for cold worked aluminum. . 
ie iad af Saat tr SY a 639-640 


True stress-true strain 


of unstable austenite 
before and during transforma- 
IN 6 ities eat ae mad 366-367 


True stress-true strain curves 


chromium-manganese-nickel 


ao ieiaa a kine anes 247-250 
low carbon steels.......... 965-966 
prestrained in compression 
Oh re aig. oie 965-966 
prestrained in tension and 
SEE dW on ch uae 965-966 
molybdenum .............. 986-989 
7} ge. fee 900-901 
effect of hydrogen embrittle- 
EERE sce ohne asain 900-901 
SCOT Sin sien Shese si 


159-164, 166, 168, 171, 173, 
175-176, 178, 180-181, 183-184 
effect of annealing tempera- 
ture and grain size...171, 176 
influence of strain rate. ..166, 168 
logarithmic plot ........ 159, 161 
showing range of values re- 
sulting from changes in 
test variables........ 183-184 
strong and weak texture.... 


eedecenkews 173, 175-176, 178 


Tungsten 


in binary zirconium alloys 
effect on creep-rupture at 
SE Os os nse buncers 674-675 


Ey ee 671-674 
effect on workability and 
Gis eask cent 670-671 


Tungsten wires 


effect of twisting at high 
temperatures .......... 599-604 
apparatus and procedure. .600—602 
importance of sagging re- 
CNN ei d2 is wes 599 


np tt LG CC Cll |e 
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Tungsten wires (cont.) 


resistance to torsional 


deformation ........ 602-604 
effect of grain structure... 604 
Twinning 
a 111-117, 125 
bending planes associated 
SE Cy ith: a wbbie ed Wms 117 
bilateral growth ......... 112-113 
detwinning ......... 112, 115-116 
unilateral growth ....... 112, 114 
Vanadium 
I i oie vss ow be 1014-1016 
carbide forming tendencies 
ne ws 605-610 
electrical resistance ..... 1014-1015 
as a function of tempera- 
GUE ric «Sai cco eee 1014-1015 


in binary zirconium alloys 
effect on elevated temperature 


STINE. oan cwcseees 671-674 
effect on workability and 
RNR ce tte is 22 670-671 
Vanadium-Oxygen 
WENO I ok So is oan 1005 


Vanadium-Oxygen alloys 


hardness 
as a function of oxygen 
SES ccwevesaws 1015-1016 
re 1012 


SUCTOUEEUEIITES occ te ccenses 

a eeeL ane 1006, 1008-1010, 1013 
solidification characteristics... 

Ee ees a dt eget 1012-1014 


Vanadium-Oxygen System 


Ee a sa a kn wie 1007-1010 
ES oe ove me oie os 1007 
lattice parameters ......... 1007 

I ere ee wal. 1010-1011 


x-ray diffraction lines ..1010—-1011 
solubility limit of oxygen. . 1006-1007 
ae MES ciicl ncakcaveea 1011-1012 
lattice parameter .......... 1011 


Welding characteristics 
chromium-manganese-nickel 
SOS ice tn ik cde ee 
Workability 


of binary zirconium alloys. . .670—671 


Work hardening 
chromium-manganese-nickel 
ME ccecex 239, 243, 247-250 
X-Ray diffraction 


Stellite 21.819-821, 833-834, 841-842 
matrix phases ....... 819-821, 833 
I ik pa waded 


X-Ray diffraction camera 


“structure integrating” ....... 44 


X-Ray diffraction lines 


vanadium-oxygen system .1010—-1011 
SS ee 1010-1011 


X-Ray diffraction patterns 


I See a 819 


X-Ray diffraction study 


of iron-cerium system .....550-551 

of texture of cold-rolled steel 
effect of temperature..... 719-726 

of worked steel ............< 336-340 


X-Ray photograms 


of cold worked aluminum 
before and after creep tests.. 638 


Yield point behavior 


low carbon steels .......... 970-971 
effect of prestraining and 
MES ES 970-971 


Yield points 


IR 2s 5 so So's 0 BER 989-992 
relation to solute segregation .. 451 
MEPIS. aro. i's yw cewawes 165-167 
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Yield strength Zirconium (cont.) 





aluminum plate ........... 94-96, 98 
comparison of compressive 
prestrain effects upon 
for various prestrain stress 
states and direction.94, 96, 98 
effect of various stress 
TES OO a Ae a? 94-95, 98 
aluminum sheet .............. 53-55 
effect of rolling direction. ..53—55 
chromium-manganese-nickel 
EE: ictieea Ske 241, 244, 246 
low carbon steels ...... 966-973, 981 
effect of prestraining in com- 
pression and aging. . .969—971 
effect of prestraining in tension 
ne GE ik. oo oe be 966-969 
effect of aging time ... .966~-969 
relationship to transition 


temperature ......... 972-973 
OIE 65 cGis kc oticu es 992-995 
as a function of tempera- 
POM ad. beciocewaane 992-995 
relation to elastic limit of 
GE die nat ania wastes bat 391, 394 
zirconium 
effect of annealing tempera- 
WS: is ccs Gabe ads 170-172 
effect of testing tempera- 
WE SS. Bs 8s 161—162, 167, 180 
Yield stress 
as function of temperature 
SG Gk ooesaceteberss oun 461 
for molybdenum ........... 460 
Zener-Hollomon Parameter 
as a function of true stress 
for molybdenum creep 
PRE LSE SRE A Ga, 996-998 


Zirconium 


elongation .161—162, 170-172, 180-181 
effect of annealing tempera- 


Se octaves cakcwe 170-172 
elongation 
effect of test tempera- 
RE. asecou 161-162, 180-181 


cece A CC AA ————————— res 


erean OR 65053 170-172, 174-175 
effect of annealing tempera- 
te iis c 170-172, 174-175 
I aS 172 
photomicrographs ..... 170, 174-175 
rate sensitivity ........ 166—170, 182 
effect of amount of strain .. 168 
effect of grain size ......... 168 
relation to test tempera- 
sa tien eben de eas 8 168-170 


relations between plastic strain 
and crystallographic orienta- 
i 6 ss cas 173, 175-176, 178 
strain hardening exponent.... 
pidieh ete 160, 162, 170-172, 176-181 
effect of annealing tempera- 
Oe... seewaies ss 3 x, 170-172 
effect of test tempera- 
vam ews ture 160, 162, 180-181 
relation to texture ....... 176-179 
stress-strain curves. 162—163, 165—166 


load-elongation curve ..... 163 
yield point indication ....165—166 
tensile characteristics ...... 157-192 


effect of oxygen and nitrogen 
RE os inchund en 
...-179-182, 184, 186-192 
tensile characteristics 
influence of texture........ 
...-172-173, 175-176, 178-179 
tensile properties .......... 180-182 
Spineeee GUD oes oc asc nek oie 
eins 161-162, 170-172, 180, 186 
effect of annealing tempera- 


CO ei teree ie dc 170-172 
effect of test tempera- 
OR vivcewuews <s 161-162, 180 
NN ea area taustall 176-179 
relation to strain-hardening 
Bee 176-179 


true stress —true strain curves. 
.... 159-164, 166, 168, 171, 173, 
175-176, 178, 180-181, 183-184 
effect of annealing temperature 
and grain size ....... 171, 176 
influence of strain rate ..166, 168 
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Zirconium (cont.) 


showing range of values re- 
sulting from changes in 

test variables ........ 183-184 

strong and weak texture.... 

ST AN. 173, 175-176, 178 
PE oii tele ta. Jy cats 165-167 
yield strength .161—-162, 170-172, 180 

effect of annealing tempera- 

I a ee 170-172 
yield strength 

effect of testing tempera- 
| ee: 161-162, 167, 180 


Zirconium alloys 


strength of wrought binary alloys 
at 1800-2200 °F 
creep-rupture tests 
of 8% tungsten alloy. .674-675 
experimental procedure . .666—670 
hardness at 70° and 
a Chae sse wei 670-671 
rupture strengths ........ 671-674 
comparison with high- 
temperature alloys.673-—674 
selection of alloying addi- 
GO ea easican eke tas 666 





